Abstract: Pomegranate juice (PJ) has total antioxidant capacity (TAC) which is reportedly higher 13 compared to other common beverages. This short study aimed to evaluate the TAC of 14 commercial PJ and pomegranate fruit in terms of a newly described iron (III) reducing 15 antioxidant capacity (iRAC) and to compare with ABTS free radical quenching activity.
Introduction

31
Pomegranate (Punica granatum L.) is an ancient food used as a traditional remedy against a 32 variety of conditions including microbial infections. Pomegranate is perceived as a "superfood" 33 due to its high antioxidant capacity [1] [2] [3] [4] [5] [6] [7] [8] . Current databases show pomegranate juice (PJ) 34 possesses total antioxidant capacity greater than many other beverages [9] [10] [11] [12] . Although the 35 total antioxidant capacity for pomegranate from different countries were reported, only few 36 publications deal with commercial PJ as sold in the market [9, 13] . The effect of drying on 37 pomegranate seed, arils and peels were examined [14, 15] , but oven-drying and freeze-drying 38 effects on the total antioxidant capacity of whole pomegranate fruit has not been compared.
39
The aims of this short study were, to reevaluate the total antioxidant capacity of 40 pomegranate fruit and commercial PJ using a newly described method for assessing iron (III) 41 reducing antioxidant capacity (iRAC) [16] and to compare results with the ABTS method [17] .
Total phenol content (TPC) was evaluated also as another well characterized antioxidant method 43 [18] . The study is significant for current attempts to refine food composition data for pomegranate 
60
Pomegranate extract and PJ were diluted (25-100 fold) before analysis.
62
Iron (III) Reducing Antioxidant Capacity (iRAC) Assay
63
The iRAC reagent comprised 20 mg of ferrozine dissolved with 18ml of Tris buffer (0.1M, pH 
76
ABTS Assay
77
The ABTS was performed as described by Walker and Everette [17] with modifications.
78
ABTS (27.4mg) was added to 90 ml PBS buffer. Sodium persulfate (20mg/1ml PBS) was prepared 79 separately, added to ABTS stock solution, and both were made up to 100 ml using PBS buffer. The 
88
Folin-Ciocalteu Assay for Total phenols
89
The Folin-Ciocalteu method of Singleton et al. [18] 
96
Data analysis and statistical analysis
97
Microplate readouts were transferred to Excel for calculations and graphing. Calibration 98 graphs for iRAC, ABTS or Folin-Ciocalteu assays were generated by plotting absorbances changes
99
(ΔA) corrected for the sample-blank (B1) and zero-reagent blank (B2), .e.g. ΔA = A-B1+B2) on the 100 y-axis. The concentration of analyte (mol/l) in the assay vessel was plotted on the graph x-axis.
101
For the ABTS assay ΔA is A760 for ABTS reagent minus A734 for antioxidant samples. Calibration 102 parameters (e.g. molar absorptivity, the minimum detectable concentration, upper limit of 103 detection, regression coefficient) were determined by fitting a straight lines of (y=mx) to the data,
104
where m is the slope. The total antioxidant capacity for samples were determined from 105 absorbance changes (ΔAs) using Beer's relations (Eq. 1-3) ;
106
TAC (mg-EqAC/ 100) =  * * * * 10 *
where, TAC = total antioxidant capacity, m = slope for the trolox calibration graph, Va = assay 
115
Calibration results of, iRAC, ABTS and Folin-Ciocalteu methods
116
The assay time was fixed at 30 minutes based on the time-course of A562 readings for the 117 iRAC procedure ( Figure 1) ; the other assays were also conducted over 30 minutes. Calibration 118 responses for iRAC, ABTS and Folin-Ciocalteu assays (Table 1) were linear with the regression 119 coefficient (R 2 ) >0.99. Other calibration parameters for iRAC and ABTS assays were broadly 120 similar with respect to, lower limit of detection (LLD) and upper limits of detection (ULD), but 121 the assay sensitivity (slope) and the precision (CV %) were higher in the former case (Table 1) .
122 123 
138
The total antioxidant capacity for PJ was 33.4±0.5 mM or 24.5±0.7mM (mol trolox equivalents 139 per liter of PJ) determined by the iRAC method at pH 7.0 and pH 4.5, respectively. The ABTS 140 assay for PJ at pH 7.0 showed a total antioxidant capacity was 36.3±2.1 mM (Figure 2A ).
142
A B 
148
The method of drying and type of assay affected values for total antioxidant capacity ( Figure   149 2B). Freeze-dried pomegranate showed a higher iRAC response compared with oven-dried 150 pomegranate, but no differences were observable using the ABTS assay. The order of total
151
antioxidant capacity for whole pomegranate fruit was, freeze-dried pomegranate > oven-dried 152 pomegranate and also iRAC (pH 7.0) > ABTS (pH7.0) > iRAC (pH 4.5).
154 155
Total phenols content of pomegranate samples by Folin-Ciocalteu assay
156
Values for the TPC ranged from 5.8% to 6.9% GAE for dried pomegranate ( 
167
The health benefits of PJ are attributed partly to its high antioxidant capacity and TPC [1] [2] [3] [4] [5] [6] [7] [8] .
168
Currently, pomegranate is listed as one the highest sources of dietary antioxidants amongst many 169 beverages including red wine, green tea, grape, apple, orange or cranberry juices [9] [10] [11] [12] .
170
Nonetheless, published total antioxidant capacity values for pomegranate vary considerably 171 (Table 3) . In this paper, we examined total antioxidant capacity for pomegranate in terms a newly ↕. TAC = total antioxidant capacity (mM) determined by ABTS method. TPC by
181
Folin-Ciocalteu method, TS = this study; PJ = Pomegranate juice. *From US.
183
Total antioxidant capacity and TPC of pomegranate juice
184
The basic principles behind the iRAC method is that an excess amount of iron (III) is reduced 
187
performed at pH 7.0 rather than pH 3.6; the iRAC method was also useable at pH 4.5 (Fig 2) .
188
Interestingly, PJ total antioxidant capacity values were ~8% lower using the iRAC method 189 compared with the ABTS method, whilst the former was ~20% higher overall after the dried 190 pomegranate samples are also considered (see below).
191
The total antioxidant capacity for commercial PJ in this study (33-34 mM) 
196
Total phenols content values for commercial PJ (250±12 mg GAE/100ml; this study) were
197
within the range reported previously (Table 3 ). In general, TPC for PJ prepared from whole fruit 198 is higher than the TPC for PJ extracted from frozen arils or peeled pomegranate (Table 3) .
199
Processing whole fruit led to the transfer of hydrolysable tannin from pomegranate peels to the PJ 
219
The total antioxidant capacity for pomegranate fruit using iRAC method ((72-106.3 220 mmol/100g DB; Figure 2B) 
